09) 1#I Can9dian Office de la Propria (it) CA 2 453 034 (13) A1 

• i.Ti. Intellectual Property IntellectueUe 
Office du Canada 



An Agency of Uri organisme 

Industry Canada d i Industrie Canada 



(40) 16.012003 
16.012003 



(12) 

(21) 2 453 034 

(22) 26.06.2002 



(51) Int CI. 



M 7. 



E21B 19716, E21B 23/10, 
£2 IB 43/10 



(85) 05.012004 

(86) PCT/US02/020477 



(ST 


> WO03/004820 




60/303,711 OS 06 072001 




(72) 








BRISCO, DAVID PAUL (US). 


(71) 






RING, LEV (US). 




EN VENTURE GLOBAL TECHNOLOGY, 




COOK, ROBERT LANCE (US). 




16200 A Park Row; HOUSTON , XX (US) r 










(74) 








KIRBY EADES GALE BAKER 



(54) SUSPENSION DE COLONNE: PERDUE. 
(54) LINER HANGER 



(57) EiEiil 

An apparatus (100) and method for forming or 
repairing a wellbore casing by radially expanding a 
tubular liner (105). 



du Canada 

Un organisme 
cHndustne Canada 



Office 

An agency of 
Industry Canada 



pi) #4£3 U34 

(12) DEMANDE DE BREVET GANADIEN 
CANADIAN PATENT APPLICATION 



(86) Date de depot PCI/PC* FiMng Date: 2002/06/26 

(87) Date publication PCT/PCT Publication Date: 2003/01/1 6 

(85) Entree phase nationale/National Entry: 2004/01/05 

(86) demande PCT/PCT Appli^ 

(87) N° publication PCT/PCT Pubiicatpri 

(30) Priorite/Priorfty: 2001/07/06 (60/303,71 1) US 



(51) CIJht 7 /lhtCt7 E21B 19/16, E21 B 43/1 0; E21 8 23/1 0 

(71) Demarideur/Applicant ' 
ENyENTURE C3LOBAL TECHNOLOGY, .US 

(72) tnventeufs/lhventors: 
CG)OK^ ROBERT LANCEiUSi. 
RING, LEV, US; . . . . 
BRISCO, DAVID PAUL, US 

(74) Agent:- KIRBY EADES GALE BAKER; 



(54) litre -. SUSPENSION DE COLONNE PERDUE 
(54)Titie: LINER HANGER 




(57) Abrege/Abstract 

An apparatus (100) and method for forming or repairing a weltbore casing by radially expanding a tubular tmer ( 105). 



OPTCvCIPO 191 




CI PO 



GA ; 02453034 2004-01-05 
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER TH^ 



(19) World Intellectual Property Organization 

Iniemational Biireati 

(43) International Publication Date 
16 January 200J (16.014003) 




II 



(10) International Publication Number 

WO 03/004820 A2 



(51) International Patent ClasslficatiobT 



E21B 



PC17US02/20477 



(21) International Application Number: 

(22) International Filing Date: 26; June 2002 (26.000)2) 



(25) Filing Language: 



English 



(26) Publication Language: English 
(30) Priority Data: 



60/303,711 



6 July 2001 ((^.07.2001) US 



(71) Applicant (for aU designated States except ENVEN- 
TORE GLOBAL TEGHNO 

Park Row, ftowj«'^5^--^^; 

(72) Inventors; and 

(75) Invent6rs/Appli(^nts (for: US ohfy): COOK, Robert, 
Lance [US/US]; 934 Caswell Court, Katy, TX 77450 (US). 
RING, Lev [RU/US]; 14126 Heatherhfll Place, Houston, 
TX 77077 (US); BRISCO, David, Paul [US/US]; 405 
Westridge Drive, Duncan, OK73533(US) r 

(74) Agents: MATTINGi^,^d 

LLP, Suite 4300, 1000 Louisiana Street, Houston, TX 
77002-5012 (US); 



(81) Designated States (national): AH, AG. AL, AM, AT, AU, 
A2i, BA, BB V BG, BR, BY BZ, CA, CH, #;Ca^CU; 
CZ. DE.DK, DM, DZ, EC, EE, ES, H, GB. 6D, GE, GH; 
GM, HR, HU, ID, IL, R R JP, KE KG, KP, KR, KZ, LC, 
LK, LR, LS V LT, LU, LV, MA, MD. MG, MK, MN, MW, 
MX,MZ,NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ; TM, TR, TT, TZ. UA, UG. US, UZ, VN, YU, 
ZAVZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KB, LS, MW, MZ, SD; SL, SZ, TZ, UG r ZM, 'ZW), 
Eurasian patent (AM- AZ; BY, KG, KZ, MD- RU;TJ,TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, RPR, 
GB, GR, EE, It, LU, MC, P^ $E, TR), OAPl patent 
(BF, B J; CF, CGi CI, GM, G Ai GN, C^^GW, ML. MR, 
NE, SN, TD, TG). 

Declaration under Rule 4.17: 

. — • ofinventorship(Rule4. i7(t^pforVSonly 

Published: 

• — without international search report and to be republished 
upon receipt of that report 

For two-letter • cooes and other "Quid-, 
ance Notes on Codes and \Abbreviatipm i" appearing at the begin- 
ning of each regular issue of the f^CT Gazette 



< 



oo r 

(54) Title: UNER HANGER 



(57) Abstract: An apparatus and method for forming or repairing a weiibore casing by radially expanding a tubular liner. 



5 CA 02453034 2004-01*05 

WO 03/004820 PCT/US02/20477 

LINER HANGER 
Cross Reference To Related Applications 
This application claims the benefit of the filing date of U.S. provision al patent application 
serial no. 60/303,711, attorney docket no. 2579 1 .44, filed on 7/6/2001, the disclosure of which is 
5 incorporated herein by reference. 

This application is related to the following: (1 ) U.S . patent application serial no. 09/454,139, 
attorney docket no. 2579 1.03 .02, filed bn 12/3/1999, (2)U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appUcation serial no. 09/502,350, 
attorney docket no; 25791 'jS^M^m^^l^^ (4) U.S. patent application serial no. 09/440,338, 
10 attorney docket no. 257915.02, filed on 1 1 /1 5/1 999, (5) U. S. patent application serial no. 09/523,460, 
attorney docket no. 25791 .11.02, fi 

attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no, 09/511,941, 
attorney docket no. 25791 .16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, 
attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559*122, 

15 attorney docket no. 25791 ^.02, filed on 4/26/2000,(10) PCT patent application serial no. 

PCT/US0O/1 8635, attorney docket no. 25791^5.^ on 7/9/2000, (11) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047^ atto^ filed on 9/1 6/1 999, 

(13) U.S. provisional patent application serial no. 60/1 59,082, attorney docket no. 25791.34, filed on 

20 1 0/1 2/1 999, (14) US. provisional patent application serial no. 60/159,039, attorney docket no, 

25791.36, filed on 10/1 2/1 999, (15) U.S. provisional patent application serial no. 60/1 59,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212^59, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provisional patent 

25 application serial rib. 60/221,443, attorney doc^ filed on 7/28/2000, (1 9) U S, 

provisional patent ^pHcation sOT^ no! 60/221,645, attorney docket no. 25 

(20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791. 47^ filed on 
9/18/2000, (21) U.S. provisional patent application serial no; 60^37^34, attorney docket no. 
25791 .48, filed on 10/2/2000, ^ serial no. 60/270;0{>7; attorney 

30 docket no. 25791.50, filed on 2/20/2001; (23) UlS. pro^ patent application serial no. 

60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; and (25) U.S. provisional 
patent application serial ho. 60/303,74(), attorney docket no. 25791.61, filed on 7/6/01; the disclosures 
of which are incorporated herein by reference. 

35 



- 1 r. 



WO 03/004820 



CA 02453034 2004-01-05 



PCWS02/20477 



B^k^oundof the Invention 
this invention relates generally tp wellbore casings, and in particular to wellbore casings that 
are formed using expandable tubing. 
Conventionally, when a 
5 to prevent collapse of the borehole wall and to prevent undesired outflow of drilling flu 
formation or inflow of fluid from the formation into the borehole. The borehole is drilled 
whereby a casing which is to be installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure the casing of the 
lower interval is of smaller diameter than the casing of the upper interval. Thus, the casings in a 
10 nested arrangement with casing diameters decreeing in downward direction. Cement annuli are 
provided between fte 

borehole wall. As a consequence of this nested arrangement a relatively large borehole diamdfer is 

required at the upper pail of the wellbore. Such a large borehole diameter involves incr^ed costs 

due to heavy casing handling equipment, l^e drillW volumes of drilling fluid and 

1 5 drill cuttings. Moreover, increased drilling rig time is involved due to required cement pumping, 

cement hardening, required^ due to large variations in hole diameters drilled in the 

course of the well, and the large volume of cuttings drilled and removed. 

The present invention is directed to overcoming one or more of the I imitations of ; the existing 

procedures for forming weUbores and wellh^ds. 
20 Surnrh aiy of the Invention 

According to One aspect of ffie present invention, a meth^ 

tubular member to a preexisting structure is provided that includes positioning the tubular mem^ 

within the piwxi^ing structure, ^ 

operating pressure of the flujtfiq imperials, and radially expanding the tubular member into contact 

25 with the preexisting ^cture when the 

According to another aspect of the pre^nt invention, an app 
expandable tubular member to a {^existmg structure is provided that includes^ a first tubular support 
member, an expansion cone assembly- an exp^icm cone; launcher, and a shoe assembly. Ite first - 
tubular support includes a first interriail passage. The expansion cone assembly includes a second 

30 tubular support including a second mtemai^^p first internal passage, one 

or more radial openings, and a first releasable coupling, one or more pressure relief valves positioned 
in corresponding ones of the radial openings, and an annular expansion cone coupled to the: second 
tubular support The exp^sion cpne laiincher is coupled to the annular expansion cone and the 
radially expandable tubular rn^ber. The shoe assem 

3 5 including a third infernal passage o^ the second internal passage and having a 

restriction, and a second releasable coupling releasably coupled td the first releasable coupling. 
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Brief Description of the Drawings 
FIGS, I an d la^ld are fragmentary cross-secti 

hanger. 

FIGS. 2a-2d are fragmentary ;c 
5 of FIGS . la-1 d into a wellbore. 

FIGS.3a-3d are fragmentary cross-sectional illustrations of the release of the bottdmSSR 
plug from lie apparatus of FIGS. 2a-2d. 

FIGS. 4a-4d are fragmentary cross-sectional illustrations of the release of the top SSR plug 
from tine apparatus of FIGS. 3a-3d. 
10 FIGS. 5a-5c are fragmentary crossrs^tional i jfa initiation of fee radial 

expansion process for the apparatus of FIGS . 4a-4d. 

FIGS. 6a^6c are fragmentary cross-sectional illustrations of the continuation of the radial 
expansion process for the appajt^s bf FIGS. 5a-5c. 
FIGS. 7a-7c are fragmentary ^ 
15 the completion of radial expansion process for the apparatus of FIGS. 6a-6c. 
FIGS. 8a and 8b are cross sectional ill^ 
cone assembly for use in the apparatus of FIGS, la- 1 d. 

Detailed I^cription of the IllustrativeEmbodinierits 
An apparatus and method for plastically defbnriing a tubular liner within a wellborn vw&in a 
20 subterranean formation is provided. The apparatus and methpd thereby provides asystem for 
coupling a radially expandable to^ 

subterranean formation. Fiirthenhore, in this manner* a we^^ a pipeline, or a structural 

support may be formed or repaired using the present illustrative embodiments. 
Refenring mitially to K 

25 and plastically deforming a tubular liner includes a tubular hanger joint 1 05 coi^led to a tubular 
expansion cone launcher 110. The tubular hanger jbiht 105 includes a first section 105a, a first 
transition section ^ 

section 105e. The outside dimeter of th%first ^d 1 05a and 105e 5 amp 

than the outside diameter of ^ The* intermedin section 105c preferably 

30 further includes radially directed TOupling element 05ca-105cd affixed to the outside surface of the 
intermediate section 105c for enhancing the connection of the tubular hanger joint 105 to a pre^^ 
structure following the radial expansion of the tubular banger joint using the apparatus 100. 

Tlie expansion coner launcher 1 10 includes an upper tubular pp 110a, ^ int^^iate 
tubular portion 11 Ob, and a lower tubular portion 1 Ipci lit a preferred eihbodiiTient, the outside 

35 diameter of the upper portion 1 10a is less than the outside diameter of the lower portion 1 1 0c in order 
to faciliate the placement of the apparatus 100 within a wellbore, or oth er tubular member, tn a 
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preferred embodiment, the wall thickness of the intermediate portion 110b is less than the wall 
thickness of the upper and lower portions, 1 lOaand 1 10 c, in order to faciliate the initiation of the 
radial e^ansion of the expans ion cone launcher 1 l Oi 

An expansion cone assembly 115 is positioned within the expansion cone launcher 110 that 
5 includes a tubular coupling 120 that includes a conventional threaded coupling element 120a at one 
end for coupling the tubular coupling to a conventional support member and a threaded counterbore 
120b at another end for coupling the tubular coupling to an end of a first tubular support 125. The 
tubular coupling 120 further includes an internal passage 120c for conveying fliiidic materials; 

The first tubular support 125 includes an internal passage 125a for conveying fluidic materials 

10 and an annular flange 125b, openings 125ca and 125cb, and a releasable coupling 1254 at another 
end. In an exemplary embodiment, the releasable coupling 125d is a conventional collet assembly 
having a plurality of resilient collet fingers. A second tubular support 130 includes an opening 130a 
at one end for receiving an end of fee first tubular support 125* a counterbore 1 30b, first and second 
shoulders, 130c a^ annular flange 130e, and a threaded connection 130f 

15 at another end. An expansion cone 1 3 5 that mates with the interior surface of the expansion cone 

launcher 1 1 0 includes an opening 135a and a counterbore 135b at one end for receiving an end of the 
second tubular support 130 and receiving an annular spacer 1 40, respectively, a counterbore 135^ at 
anotherend for receiving t^ and an end face 135d that 

mates/with the shoulder 13fld of the second ti^l^ support 

20 The annular spacer 140 is positioned receives ah end of the first tubular support 125 ai^ is 

positioned within the counterbore 135 b of the expansion cone 135 between the end face of the tubular 
coupling 120 and the end faces of the first tubular support and the counterbore of the expansion cone. 
An end of a third tubular support 145 is received within the counterbore 130b of the second tubular . 
support 130, and another end of the third tubular support abuts an end of a fourth tubular support 1 50. 

25 The fourth tubular support 150 includes One or more longitudinal passages* 1 50^ and 150b, for 
conveying fluidic materials, and; an end of the fourth tubular support mates with the ahriiilarflangje 
125b of the : first tubular support 125. 

A fifth tubular support 15S w 
annular flange 130e of the second^ubiilar support 130^ and another end of the fifth tubular support 

30 includes an annular recess 155b that mates wife an end of a fourth tubular support 150: An end ofa 
sixth tubular support 1«0 is threadably coupled to the threaded connection 130f of the second tubular 
support 130, and another end of the sixth tubular support mates with the interior surface of the lower 
portion 1 10c of the expansion <*ne launcher 110. 

Burst discs 165a and 165b are received within the openings 125ca and 12;5cb of the first 

35 tubular support member 125 m 

125 into a first annular region 170 defined by the annular region between the first tubular; support 
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member 125, the second tubular support member 13ft and the sixth tubular support member 160, the 
passages 150a and 1 50b, and a second annular region 1 75 defined by the annular region between the 
second tubular support 1 30 v the third tubular sw^ support 1 55. 

A shoe as^mbly 1 80 ii^ 10 and releasabiy coupled to 

5 the expansion cone assembly 115 ■ The shoe assembly 1 80 mcludes a tubular support member 1 85 
that includes a releasable coupling 185a at an end that iscreleasably coupled to the releasable coupling 
125d of the firsttubular support member 125 and a threaded connection 185b at another end. In an 
exemplary embodiment, Jie releas^le coupling 185a ^ includes a plurality of radial splines that 
releasabiy engage the reusable coupling 1 25d. In this manner, the connection between the 

10 releasable coupling 125d and the releasable coupling 1 85a may transmit torque. The tubular support 
membo- 185 further includes an internd p^sage 1 85c for conveying fluidic materials that includes a 
restriction 185ca for receiving a conventional wiper plug, or other similar device, and a plurality of 
radially directed ribs 1 85d. 

An end of a tubular sealing sleeve W 190a for receiving the lower 

15 portion 1 1 0c of the expansion cbnW launcher 110, and another end of the sealing: sleeve includes a 
threaded connection 190b. The interior of sealing sleeve 190further includes a plurality of radially 
directed ribs 19 0 c. The sealing sleeve 190 isroup^ end of the lower portion 110c of the 
expansion cone 195. An annular body 200 of a 

cured cement is positioned between the tubular support member 185 and the sealing sleeve 190. In a 

20 preferred embodiment, the sealing sleeve 190 'Md the annular body 200 are fabricated from materials 
that may be drilled out using ^ convrational drillhig equipment In an exemplary embcrfiment, the 
sealing sleeve 190 and the annular body 200 are fabricated from aluminum arid cement* respectively. 

Anendofa^^ularmembe^ 
sleeve L9p, An end of a convention^ tubular cou^ coupled to threaded connection 185b of 

25 Ae tubular support ^85 arid another end of th^ 210 is coupled to a conventional SSR 

plug set 215 including an upper and lower SSR plu^, 2 1 5a and 2 1 5b. The tubular coupling 210 and 
the SSR plug set 215 ^e contained within the tubular member 205. The tubular coupling 2 10 
includes an internal passage 2 lOat for cori^ 
215a ^d 215 b, include interhdp 

30 materials. 

In a preferred embodiment, the apparatus 100 is provided as disclosed in one or more of the 
following: (l) U.S. patent application serial no, 09/454,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent!application serial no. 09/5 10,9 13, attorney docket no! 25791.7.02, filed on 
2/23/2000, (3) U,S. patent*^ attorney docket no. 257?l;8.02, filed on 

35 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no; 2579 1.9.02, filed on 
11/15/1999, (5) US. patent application serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed 
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op 3/10/2000- (6) U.S. patent application serial no. 09/512,895, attorney docket no. 2579 LI 2.02, filed 
on 2/24/2000^^ 09/511,941, attorney docket no. 257^1.16.02, filed 

on 2/24^2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no, 25791 .17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559^ 
5 on ^6^2000, (1 0) PGT patent application serial no. PCT/OSOO/l 8635; attorney d ho. 
25791.25,02, filed on 7/9/2000, (1 1}1£S. provisional patent appli(^tiOT serial no. 60/162,671, 
attorney docket no. 25791.27, filed on 11/1/1999, (12^ serial no. 

^/i 54,047, attorney docket ho. 2579129, filed on 9/16/1999, (13) U;S. provisional patent application 
serial^^ 

10 application serial no. 60/159,039, attorney dckiket no. 257913 10/12/1999, (15) U.S. 

provisional patent application serial no. 60/159,033, attorney docket no. 25791.37, filed on 
10/12/1999* (16) U.S. provisional patent application serial; no. 60/212,359, attorney docket no. 
25791238, fUed on 6/19/2000 60/165,228, attorney 

dpcket npi 3579.13?$ ^1^ 0^ :11/12/1999^ (18) U S. provisional patent application serial no. 

15: 60/221,443, attorney docket ho. 25791.45, filed on 7/28/2000, (19) U,S. provisional patent applicatipp 
serial no. 60/221,645, attorney docket no. 25791.46; filed on 7^8/200Q, (20) U.S. provisional patent 
a^licatiOT serial no. 60/^3,638, attorney 4^ 

prbyisipnM patent application^^^ filed on 10/2/2QQ0; 

(22) VM provisional patent application serial no. 6ft570^067, attorney docket no. 25791;50j filed on 
20 2/20/2001; (23)_ U:S; provisional patent application serial no. 60/262*434, attorney docket no. 
25791v5j, fiMon i/17^W 

docket no. 25791.52, filed on lft/2001 ; and (25) U.S. provisional patent application serial no. 
60/303,740, ^mey docket ho. 25791.61, filed on"7/6/01y fee disclosures of w are incorporated 
herein by reference. 

25 Referring to R within a weflbore 

220 within a subterranean fomati^ The wellbore 220 may include one or more preexisting 
sections of wllbora^ 

vcrtcal to tiie horizontal. In order to poshion the apparato 106 within the wellbore 220, a tubular 
support 230 haying an internal passage 23 6a for conveying fluidic materials is coupled to the threaded 

30 couplingelementi20a of the tuteular onipling 120; During placement ofthe apparatus 1 00 withiiv the 
wellbore 220, fluidic materials: 235 within the wellbore that are displaced by the apparatus 100 are 
conveyed through the fluid passages 2 15ba, 215aa, 210a, 185c, 125a, 120c, and 23 Qa to a location 
above the apparatus 100. In this mainner, surge pressures during placement of the apparatus 100 
within the wellbore 220 are minimized, In a preferi^d embodiment the apparatus 100 is initially 

35 positioned within the wellbore 220 with the tubular member 105 in opposing relation to a preexisting 
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section of a wellbore casing. In this marwer, the ^ 105 may be radially expanded into 

contact wife the preexisting wellbore casing. 

Referringto Figs, 3a-3d, once the apparatus 100 has been positioned at fte predetennined 
initial position within the wellbore 220, fluidic materials 240 may then be injected into the apparatus 
5 100 using the passage 230a. The fluidic materials 240 may then pass through and out of the apparatus 
100 using the passages 120c, 125a, 185c, 210a, 215aa, and 215ba. In this manner, the proper 
functioning of the passages 210a, 120c, 125a, 1 85c, 21 0a, 21 5aa, and 2 1 5ba may be determined. A 
ball 245, or other similar device, may then be introduced into the fluidic material 240 in order to 
release the lower SSR plug 215b in a well known manner. 

10 Referring to Figs. 4a-4d, the upper SSR plug 215a may then be released in a well known 

manner by introducing another ball, or other similar device, into the fluidic material 240. 

Referring to Figs. 5a-Sc, a conventional dart, ball, or other similar device 245 may then be 
introduced into the fluidic material 240 and positioned in the restriction 185ca in the passage 185c of 
the tubular support 185- In this manner the region above the restriction 1 85ca is fiuidicly isolated 

15 from the region below the restriction. Gontinu«i iiy ection of the fluidic material 240 following fee 
placement of the dart 245 in the restriction 185ca will then increase the operating pressure within the 
passages 230a, 120c, and 125a upstream of the restriction 185ca. The increased operating pressure in 
turn will rupture one or more of the rupture discs, 165a and 165b . In this manner, the pressurized 
fluidic material 240 will flow through the passages 1 25ca and 125cb into the passages 17Q, 150a, 

20 150b, and 175. 

Referring to Figs. 6a-6c, the releasable coupling 125d and the reieasable coupling 185a are 
then decoupled and the continued pressurization of the fluidic materials 240 displaces the expansion 
cone assembly 115 away from the shob assembly in the longitudinal direction. In this manner, 
the expansion cone launcher 110 and the expandable tubular member 105 are radially expanded and: 

25 thereby plastically deformed. In a preferred embodiment, the expansion cone launcher" 1 10 and fee 
expandable tubular member 1 05 are radially expanded into contact with the inter ior surface of the 
wellbore 220; or other febular member such as, for wellbore casing, a pipeline, or a 

stractural support. In a prefer^ embddi^^ 105 includes a 

plurality of expandable tubular members 1 OS aid to end. In several alternative embodiment, 

30 fee releasable coupling 125d;a^ the releasable cpupl^ 1 85a are then decoupled manually and/or 
automatically as a function of the operating pressure upstreaim of the restriction 185ca. 

Referring to Figs. 7a-7c, after fee completion of the radial expansion of the expandable 
tubular member 105 and the expansion cone launcher 1 1 0, the expansion cone assembly 115 is 
removed from the wellbore 220, and the internal elements of the shoe assembly 180 are drilled out 

35 In a preferred embodiment, fee radial expansion of the expandable tubular member 105 and 

the expansion cone launcher 1 1 0 is provided substantially as disclosed in one or more of the 
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following: (l) U.S. patent ^plication serial no. 09/454J39, attorney docket no. 25791.03,02, filed on 
12/3/a999 ? (2) U:S. patent application serial no. 09/5 1 0,913^ attorney docket no, 25791.7.02, filed on 
2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000, (4) U:S; patent appUcation serial no. 25791.9,02, filed on 

5 1 1/15/1999, (5) US- patent application $erial no. 09/523,460, attorney docket no. 25791.1 1.02, filed 
on 3/10/2000, (6) U.S. patent application serial ho. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, (7) U.S. patent application serial no. 09/51 1,941, attorney docket^n filed 
on 2/24/2000, (8) U.S. patent application serial no, 09/5j88j946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9>U.S. patent appUcationseriarno. 09/559,1% 

10 on 4/26/2000, (10) PCX patent appli^tion serial no. PCT/USOO/l 8635^ attorney docket no. 
25791.25.02, filed on 7/9/2000, (1 1) V.% pn^isional patent ^plic^o^ serial no. 60/162,671, 
attorney docket ho. 25791 27 3 filed on 1 i/t/19^ application serial no. 

60/154,047, attorney docket no. 2579129, filed on 9/16/1999, (I patent application 

serial no; 60/1 59,082, attorney docket no. 2579 1 .34, filed on 10/12/1999, (14) U.S. provisional patent 

15 application serial no. 60/159,039, attorney doc^ 

provisional patent application serial no. 60/159,033 ?: atto^ on 
10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney docket no. 
25791 38, filed on 6/1 9/2000, (1 7) U S. provisional patent applicatw^ serial no. 60/165,228, attorney 
docket no. 25791 39, filed on 11/12/1999, (18) U.S. p 

20 60/221,443, attorney docke^^^ 

serial no. 60/221,645; attorney docket no; 25791.46, filed on 7/28/2000, (20) U;S. provisional patent 
application serial no. 60/233,63 8, attorney docket no. 25791 &% filed on 9/18/2000, (21) U;S ? 
provisional patent appli(^<m serial no. 60^7,3:W,;attome 

(22) UiS: provisional patent application ^ docket no. 25791 .50, filed era 

25 2/20/2001; (23) UlS. provisional patent ap docket iio. 

25791.51, filed on 1/17/2001; (24>U^ attorney 
docket no. 25791 .52 , &Mmi'^'/^H;^X^. U.S. provisional patent application serial no. 
60/303,740, attorney docket no. 25791,61^ filed 
herein by reference. 
30 Refening to Figs. 8a and 8b, m 

expansion cone assembly 3 00 that includes a tubular coupling 305 having a conventional threaded 
coupling element 3 05a at one end for coupling the tubular coupling to a conventional support member 
and a threaded counteitore 305b at another end for coupling thettabular coupling to an end of a first 
tubular support 310, Theftibu^ includes an internal passage 305c for 

3 5 convey ing flu idic materials. 



WO03/004820 



CA 02453034 2004-01-05 



PCT/US02/20477 



the first tubular support 310 includes an internal passage 3 10a for conveying fluidic materials 
and an amiular flang^ 3 j-Qb v Qpeiiiiigs-3iQca and 310cb, and a releasable coupling 3 1 Od at another 
end. A second tubul ar suppc^ 315 m one end for receiving an end of the 

first tubular support 31 0, an annular flange 3 15b at one end, an; annular flange 315c at another end 
including longitadinal passages 3 15ca and 315cb and an opening 31 5rc^ 
tiie first tubular support 3 1 0, and an annular recess 3 15d at the other end. 

A first expansion cone retainer 320 includes an opening 320a for receiving an end of the 
second tubular support 3 15 and a couuterbore 320b. The first expansion cone retainer 320 preferably 
mates with the expansion cone launcher 110. A first expansion cone 325 includes an opening 325a 
for receiving the second tubular support 315, an annular recess 325b, and an annular recess 325c. The 
ffcst expansion ccme 325 preferably mates with the first e^^ 
expansion cone launcher 110. 

A second expansion cone retainer 330 includes an opening 330a for receiving the second 
mbular support 315, an annular recess 330b, and an annuW recess 330c. A second expansion cone 
335 includes an opening 335a for receiving the second tubular support 3 1 5, an annular recess 335b, 
and an annular recess 335c. The second expansion cone 335 preferably mates with tibe serond 
expansion cone retainer 330 and the expansion cone launcher l ift 

A &ird ©cpansion cone retainer 340 includes a wuM second 
excision 

support and an opening 340c foi; defining an annuls Another annular passage 350 is 

defined by the annular space between the firet tubu^ 

Burst discs 355a and 355b are positioned m the openings 310ca and 3 lOcb, respectively, in, 
order to confrollably pennfr^^ 
pass^es345,315c^315cb,and:350. 

It is understood feat variations may be made in the fore^ing without departing from the; 
scope of the in vention. For example, tiie apparatus 10 0 may be and/or repair, for 

example, a welibore c^ing, a pipeline, or a s^(^ural support; Furftermo^ 
165b,35S^arid 355b 

Although illustrative embodiments of the invention been showu and desmbed, a wide 
range of modification, changes and substitution^ foregoing disclosure. In some 

instances, some features of the present invention m^ be 

oth^features. Accpi^ingly, it is appropnate that the appended elate construed broadly and in * 
manner consistent with the scope of the invention. 
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Claims 

What is claimed is: 



1 1. A method of coupling a radially expandable tubular member to a preexisting structure, 

2 comprising: 

3 positioning fte tubular member within the preexisting structure; 

4 injecting fluidic materials into the tubular member, 

5 sensing the operating pressure of the fluidic materials; and 

6 radially expanding the tubular member into contact with the praxisting ^cture when the 

7 sensed operating pressure exceeds a predetermined amount 

1 2. The method of claim I, wherein sensing the operating pressure includes: 

2 sensing the operating pressure of the fluidic materials within the tubular member; 

1 3. An apparatus for coupling a radially expandable tubular member to a preexisting structure, 

2 comprising: 

3 a first tubular support member including a first internal passage; 

4 aid expansion cone assembly including: 

5 a second tubular support including a second internal passage opeiably coupled to the 

6 first internal passage, one or more radial openings, and a first releasable 

7 coupling; 

8 one or more pressure relief valves positioned in corresponding ones of the radial 

9 openings; and; 

10 one or more annular expansion cones coupled to the second tubular support 

11 an expansion cone launcher coupled to the arin^ 

12 expandable tubular member, and 

13 a^shoe assembly, comprising: 

14 a third tubular support member including a third internal passage operably coupled to 

15 the second mternal passage arad haying a restriction, and a second reliable 

16 coupling releasably coupled to the first releasable coupling. 

1 4. The apparatus of claim 3* wherein the expansion cone assembly includes a plurality of spaced 

2 apart annular expansion cone 

1 5; A sy^m for coupling a radially expandable tubular member to a preexisting structure, 

2 comprising: 
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means for positioning 1h mem^r within the pre^^ 

means for injecting fluidic materials into the tubular member; 
rn^s for sensj^ of the fluidic materials; and 

means for radially expanding the tubular member into contact with the preexisting structure 
when the sensed operating pressure exceeds a predetermined amount 

The system of claim 5, wherein the means for sensing the operating pressure includes: 
means for sensing the operating pressure of the fluidic materials within the tubular member. 
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